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Bump! BANG! B-r-r-r! Bump!
Bump! Jarring, crashing over
incredible obstacles . . . and still
Brimar Valves go through with
flying colours — British colours,
too! Ten times tested—ten times
more efficient, Brimar have that
extra margin of safety demanded
for the vital part they play.
Because Brimar Valves are built
to “take it,” they are the logical
choice for all valve replacements,
Fit Brimar in your Radio and be
sure of long life and trouble-free
service at all times.

10 TIMES TESTED

OBTAINABLE FROM ALL RADIO DEALERS.

Standard Telephones and Cables Pty. Ltd., C.P.O. Box 638, Wellington;

P.O. Box 982, Christchurch; P.O. Box 362, Wanganui; Electric Lamphouse

Ltd., 11 Manners Street, Wellington; Mr. G. E. Tyler, Napier; Swan
Electric Co. Ltd., P.O. Box 307, Auckland.

|
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THE HOME RECORDER
ADAPTABLE TO A GRAMOPHONE

(BY RAHOB 9390).

This is a small unit using a pickup
vuthout any in-

and can be constructed,
volved craftsmanship, for

cost. Many will find that nld Me( ¢ano
strips are ideal for most of the metal-
Figure 1 gives a general elevation
of the unit which is h\( d to a gramo-
from which the tone
been removed. All sizes are variable,
They can be altered to suit each dif-
and gramophone,

comprising

work.

phone,

ferent constructor,
A word about the

parts
this. In Figure 1 UVYS

Tre.

negligible

arm has

comprises

(Original).

the main frame which may be made of
brass, iron. or Meccano strips. XN and
the cerresponding strip, are a bracket
also made of the frame material and LM
is a brace. The main shaft F (coloured
red) is driven from the sprig on the
gramophone, AB. (This is shown in de-
tail in Figure 2. This shaft drives the
2:1 ratio bevel gear, also Meccano,
labelled CD. This rotates the threaded
shaft G1G at half the speed of the
turntable. This shaft is threaded with
cither 32 or 40 turns to the inch, and
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so the nuts O, O (attached to the tube
I’) are drawn in 1-64th or 1-80th of an
inch for each revolution of the turn-
table. This threaded shaft bears in W
and is held by collars at G1.

EF is a rod wing-nutted at each end.
This slides in a curved slot (shown in
Figure 3) and controls the raising and
lowering of the head. The tube P must
be able to slide easily along this rod.

Fie 2.

COLLAR
SLOT FOR
AB

A

which the stylus is to move, through the
bearing and on the slot plate. Thus the
are M1 N1 is found from MN. And the
slot lies along M1 N1.

The bearing-plate can be made by
drilling a hole the correct size, halfway
through a piece of metal as in Figure 3.

The bearing-plate for the main shaft
with the crank is shown in Figure 4
The collars for the threaded shaft are

To change the record, the
pin CD is removed al-
lowing the collar to slide
up and the shaft U to
sink into LM. LM must
be longer than the height
of the gramophone sprig.

*

4

4

!
¢

TURNTABLE l

Note: The crank at the top of shaft U is for winding back. See Fig. 1.

In uction, the rotating turntable drives; made from Meccano wheels, also shown

the bhevel gears and rotates the threaded
shaft., This pulls the nuts O, O, in
1-64th of an inch for each revolution of
the turntable. Thus the tube P, sup-
porting the head is pulled in and a
stylus engraves a spiral on the blank.
This stylus is fitted in the pickup and
the pickup is fed with the output of an
amplifier. Thus the blank is made into
a recording. When playing-back, use a
fibre needle.

The details of the height adjuster are
found in Figure 3. The radius of the
slot is found by extending the are in

Tie 5.

1M
M N

in Figure 4.

The circuit for recording is an ord-
inary amplifier with mike and tuner
inputs. Connect the extension speaker
terminals to the recording head. If your
set has not these terminals, Figure 5
gives the circuit. A is for push-pull out-
put, B is for single valve. For blanks
the best material I have found is light
fibrous cardboard thickly coated with
shellac and allowed to harden. Alu-
minium can be used and old records
which have been filed smooth will do.
Use a sharp, hard steel stylus, or else
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SKETCH OF BEARING
PLATE FOR THREADED SHAFT

HEIGHT

‘ADJUSTER

THE LAMPHOUSE, 11 Manners Street, Wellington, C.1.
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completed collar

(B[ARINC PLATE for

Mmain Shaft with
Crank. Co/lar sawn off
Wheel.

COLLAR FOR THREADED
SHAFT.

a jewel stylus as in Figure 5. When
the record is made, lift the drive collar
and raise the head. Take the completed
record off and rotate the crank, thus
winding back the head. The completed
record will stand seven or eight play-
backs if a fibre necedle is used. Al-
though these recordings are not absolute-
ly perfect they give a moderately good
playback.

Brass or
Steel.
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SMALL ADVERTISEMENTS

An advertisement in the Radiogram
will quickly dispose of your surplus radio
parts. Hard to obtain goods are often
brought to light through a small Radio-
gram advertisement. Advertising on_this
page costs 2d. per word payable with in-
structions. To ensure inclusion, your in-
structions should be received by us on
the 15th of the month preceding date of
publication.  Advertisements ild(}’l'cssod
¢/0 “Radiogram” or “Lamphouse” can
not be accepted. Address instructions to
“The Radiogram,” 11 Manners Street,
Wellington, C.1.

FOR SALE—Hiker's Two, £5. G. S. D.
Heather, 5 Hill St., Hamilton.

FOR SALE—Swan Audio Transformer,
3-1, new, 12/6; .0003 Variable Conden-
ser, 3/-; Akrad Kodagraph, hardly use(},
17/6. A. H. Dally, Makotuku, Hawke’s
Bay.

FOR SALE—Crystal Set, with phones,
35/-; High-grade Buffs, as use_q by lead-
ing electro-platers, 4. 5 and 6in. x lin.
thick, 3/9, 5/6, and 8/- each. Rahob
8845. 14 Alba Rd., Epsom.

FOR SALE—Wright De Coster 14in.
P.M. Speaker, heavy duty type; will
handle 35 watts. Price £20. Rahob
11055, ¢/o 90 Forbury Rd., St. Clair,
Dunedin.

FOR SALE—1 3 gang Variable Conden-
ser.  What offers.  A. Biland, Te Rapa
R.D.. Frankton Junction.

#OR SALE—1 12in. Rola P.M. Speaker
(Special) ; price £8 10/-. R:dhob 11055,
¢/0 90 Forbury Road, St. Clair, Dunedin.

FOR SALE—One 3 Gang Variable L?(')x‘x-
denser. What offers? A. Biland, Te
Rapa, Frankton Junction.

IFOR SALE—Steam Engine, good as
new, had little use, £1 or nearest offer.
D. Wagener, P.B.,, Awanui (Rahob
12265).

FOR SALE—1 10in. Plessey P.M.
Speaker, in new condition, %6 10/-.
Rahob 11055, ¢/o 90 Forbury Rd., St.
Clair, Dunedin.

FOR SALE—Hiker’'s One, in neat Cabi-
net, Batteries, Phones. Offers. Apply
B. Woodham, 3 Carey St., Wellington,
W.1.

FOR SALE—Universal Velocity Micro-
phone on adjustable stand, n}ckel plated,
with 35ft of flex and plug, in new con-
dition ; price £27 10/-. Rahob 11055,
¢/o 90 Forbury Rd., St. Clair. Dunedin.

FOR SALE—Hiker's Two New Batter-
ies, Metal Chassis. Cabinet, 4 Plug-in
Coils, Vernier Dial, £6; Phones, ]55. A.C.
Oscillator, three Valves, Speaker, Volume
Control,. Cabinet, £4 10/-. Key 15/-
Arnold, Box 279, Hawera.

FOR SALE—Quantity New and Used
Valves, 0/1 Milliameter, Universal spule,
1000 O.P.V. Meter, 5-valve Amphﬁ?r.
Typewriter. Particulars to Brown, 24
Pompalier Terrace, Ponsonby, Auck-
land. ;

FOR SALE—“Ferranti” Audio Tr‘ﬂnsA
former, 3-1, 10s; LC.S. 3-in-1 Tuner, 30s ;
Two Gang Condenser and Trimmers,
10/6: Midget Portable Gramophone,
measares 6in. x 5in x Tin., £1 10s. Rahob
J. Wells, Box 7. Milton.

FOR SALE—Crystal Microphopu, on
stand, with 35ft. Flex and Plug, £9 10{-.
Rahob 11055, ¢/o 90 Forbury Rd., St.
Clair, Dunedin.

FOR SALE—Electric One-valve Set, £2.:
Tlectric Soldering Iron, 15s; Shaw’s
Electrical Handbook, £1. J. Ward, 8
Gorrie St., Nelson.

FOR SALE — Electric Gramgp)hope
Motor and Pick up (modern outfit), in
first-class order, £10 10/-. Rahob 11055,
&/0 90 Forbury Rd., St. Clair, Dunedin.

FOR SALE—Gram. Motor and 1]‘.in.
vast Turntable, tapped voltag%\s, 50-250
AC/DC, £6. M. Riddle, 66 Calabar
Road, Miramar, Wellington.

FOR SALE — Three KFerranti Audio
Transformers. Ratios 1/3, 1./7 and Qut-_
put. Also one Philips Ratio 1/3, 12/6

FOR SALE—385-volt Power Trans-
former, 2.5 Filaments, practically new,
35s; 3 gang Condenser, 15s; Small Horn
Speaker, 15s: New 53-valve, 10s; 4.1
Audio Transformer, 10s; Small 6-volt
D.C. Meter, 7/6. J. B. Rowe, 359 Devon
Street IBast, New Plymouth.

FOR SALE — Ilikei’s Two in Cabinet
214in. x 10in. x 9in., with or without
hc:]dph(mes; no batteries ; cxce_]lent con-
dition; also Small Carbon Microphone,
Ford Coil, single gang condenser. What
offers? A. Pollard, Chalmers Avenue,
Ashburton.

FOR SALE—Parts of Amplifier, com-
plete with Celestion 10in Speaker, &
6VOGTG Valves (No. 6J7 or 6C5), £7
10/-. Also, Parts for 6-valve Broadcast
Radio, complete Valves and Speaker
(6.3v. Valves), £9 10s; 1 12in. Majestic
Speaker, 1,000 Field Coil, no tranny,

cach. J. A. Patrick, 86a Hill St., Wel-
lington.

£1 10/-, R. Gardner, Denniston.
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" SMALL ADVERTISEMENTS—Continued

FOR SALE—Valves, 6K7, 42, 12AT7,
7/6 each; 80, 2/6; 2 gang Condenser,
7/6; Single Gang, 5/-; 6 x 6 mfd., Elec-
trolytie, 5s; Power Transformer 6v., Hv.,
385v., 100 M/A Windings, 25s; 2 465
K.C.I.F.’s, 7/6 each; 200,000 ohm Poten-
tiometer, 2/6. M. Downey, 53 Wallace
Street, Wellington.

FOR SALE—Powerful 16 Valves Beam
Power Amplifier, 80 watts output and
separate  power supply. Incorporated
with 4 pre-amps, input channels and
pick-up with twin magic eyes as volume
indicator. THas enough volume for the
largest dance hall in N.Z. and wonderful
outfit for public addresses. First in gets
this one, £85. Rahob 11055, ¢/0 90 Kor-
bury Rd., St. Clair, Dunedin.

WANTED TO SELL, Phillips B and C
Eliminator. What offers? Rahob 8662,
9 Alma Street, Dannevirke.

WANTED TO SELL—30 Watt Inverse
Feedback Amplifier, with 2 speakers,
microphone ; modulate 150 watt, 2 valve,
electrie, complete. N. Martin, 29 Cock-
ayne Road, Wellington, N.5.

URGENT SALE—One¢ Dualwave (19-
50M & B.C.) coilkit, wired and tested,
with AVC and 1RF Stage. Complete
with matched 3 Gang Condenser and two
Iron-core IL.F.S. All brand new condi-
tion, £5 10/-. Particulars from J. Jack-
son, IHotel Esplanade, New Brighton,
Christchurch.

CRYSTAL PICK-UPS and MICRO-
PHONES—Limited stocks arriving.
Order yours now. Write R. (. Walker,
252 Willis Street, Wellington.
WESTINGHOUSE, } h.p. Split Phase
Blectric Motors, £6. The Lamphouse.
WORKING MODEL STEAM
ENGINES, 37/6 each. The Lamphouse.
SUPREMACY, the great war game,
19/6 per set. The Lamphouse.
RAI.IOBS——Sparc Club Badges can be
obtained from the Secretary, 9d. each.
HIGH PRICE offered for G12 Perman-
ent Magnet Speaker, in good condition.
S. C. Cummins, Pokuru, Te Kawa.

SWAN 1 amp. 6-volt Battery Chargers,
80/- each. The Lamphouse.

ELECTROSHINE — The silver plating
liquid, 2/3 per bottle. The Lamphouse.

TRANSFORMER and Armature Re-
winds. Send for price list, quotes given
for special jobs. M. J. Begley, c¢/o A.
Zeinert, Mangamutu, Pahiatua,

WILL PAY GOOD PRICE for Portable
Gramophone, with or without records.
Rahob 7202. M. Karipa, ¢/o Datea

WANTED-—Midget, 5 or 6in. P.M.
Speaker, Kdwards, Box 12, Waiuku.

WANTED—Pea Lamp, complete. Apply
R. J. Toxward, Rectory, Gisborne.
WANTED—Electric Hikers One. Rola
G 12in. Speaker and 5in. P.M. J. Ram-
say, Pokeno.

WANTED — Small Comutator Type
Electric Motor, for Gramophone. G. S.
D. Heather, 5 Hill St., Hamilton.

WANTED — Two good 1S4 Midget
Valves. G. Rigg, 16 Devon Street, Mas-
terton. (Rahob 6487).
WANTED—0-1 M.A. Meter, or Pifco
Rotometer or Radiometer. Write IR.
Young, Manaia. (Rahob 4529).

WANTED, a Pair Good Headphones,
about 2000 ohms, 30s. Write D. Akrigg,
“Elgin,” Exeter, New South Wales.

WANTED—100 to 150 ft. of Tinned or
Plain  Copper Aerial Wire. G. W.
Young, Tahuna Road, Morrinsville.

WANTED—Small Modern 2-volt Radio
Set, 4, 5, valves; pay good price. Write
D. Herbert, Waieurua P.B., Dannevirke.
Rahob 10951.

WANTED—One Pickup (not too expen-
sive), also an Blectric Motor for a
gramophone. R. S. Wilberfors, Box 434,
Wanganui.

WANTED — Slow-motion Instrument
Knob. For Sale, Oxford Voltage Re-
ducer, 230, 6 volts; good condition ;
offers. J. Norris, Grey St., Whangarei.
WANTED—a copy of the “Radio News”
of September, 1935. Will pay 5/- for a
good copy. T. II. Bransgrove, 211
Devon St., New Plymouth.

WANTED—Two Midget Variable Con-
densers, 21} Plate, .0001 and one 13 Plate,
.0003. \letc Chas. Soufflot, No. 2a Flag
Staft Fill, Wellington, C.1.

WANTED—0-1 M.A. Meter, with or
without rectifier. Whiting, “Willow-
Rimk,” Mayfield. Mr. R. Whiting, 74
liddle  Road, Allerton,  Ash .
(Rahob 4795). e
WANTF&'I)—P:lir of Bagpipes, suitable
fm'.beg;nmcr; also Latest Records, must
be in g:md order. Price and particulars
{0 (lii. C. Bain, Hukerenui, North Auck-
and.

WANT_E]) TO BUY—N.Z. Listener,
containing photos of N.Z. members of
Parliament. Write W. W, Sides, ¢/o0 R.
A. Hayman, Esq., Willowbridge, R.M.D.
Waimate. :
WANTED TO BUY, or donations of
Used Postage Stamps, or Collections
large and small lots appreciated. Rahob

Freezing Co., Ltd., Patea.

No. 12603. H. F. Mitchell i
Hospital, Rotorua. TR
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SMALL ADVERTISEMENTS.—Continued.

WAVE TRAPS, will separate interfer-
ing stations. 17/6 each. The Lamphouse.

" PERSONALISED RADIO TUITION.

Specially written courses of Home
Study tuition for all radio exams. Iach
student taken individually by highly
qualified practical experts. Success as-
sured. Special course of Radio Funda
mentals, £6. For free particulars all in
struction, write Druleigh Radio College
Box 1225, Auckland, today!

PHOTOGRAPHIC RECORD

A photograph from Rahob 7540, in
colour, A very nice addition to our
collection.

oFe
o o

KEEPING STEP WITH
RADIO PROGRESS

The purpose of the I.C.S. Radio
Courses is to prepare men for success
in the various branches of radio recep-
tion work and to satisfy the demand of
the radio industry for technically trainea
men.

Write to-day for free descriptive booklet
—it will not place you under any
obligation.

INTERNATIONAL CORRESPONDENCE
SCHOOLS (N.Z.) LTD.,

Dept. 2, WAKEFIELD CHAMBERS,

182 WAKEFIELD ST., WELLINGTON

.
b

PUSH PULL SWITCHES

Telsen (4 point D.P. On/Off) Switches for

panel mounting.

Cat. No. MS438 .............. 3/5 each

" ‘Polished ebonite handles and complete with
flexible leads.

_ One shilling paid for every “slip” pub-
lished; 5/- for particularly good ones.

271, September 8, 1944, 9.18 a.m.:
Aunt Daisy : “If you have a pocket with
two aprons in . .. .”

278, September 15th, 1944, Aunt
Daisy describing her experiences in
Hollywood : “Then there are the tables
you sit under . . . . . ”

278, September 19th, 1944, 7.55 p.m. :
“I didn’t think he would ever put a wo-
man round his arm—er, . . . . ¥

2YC, September 16th, 1944, 7.15 p.m.:
“When My Dream Goat Comes Home.”

An American Station. Stock market

report : “Pigs have gone up by 3 cents.”

_2KY, 28/9/44, 830 (N.Z. time), in
“Fostard’s Shoes” session : “HKquipped
with hot and cold shadows.”

OSRAM
LAMPS

Behind the name Osram there are
years of lamp-making experience, huge
laboritories, research workers, and finest
materials. That’s why you can always
be sure that when you buy an Osram
Lamp you are buying the best. But
they cost no more.

40 WATT ... 2/9
60 warT ... 2/3
75 warT ... 3/3
108 WATT ... 4/.
150 warT ... 7/
200 WATT .. 10/3
All sizes available.
Buy Osram. Stocked and recommended
by the Lamphouse.

Cat., No. MMI1 ... o0 ccianes 7/- pair

THE LAMPHOUSE, 11 Manners Street, Wellington, C.1.
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THE MEASUREMENT OF RESISTANCE.

DBy J. W. STRAEDE, B.Sc.

(From the Australasian Radio World)

Maybe it's a speaker field, or just a
resistor with colour chipped off.  Tlow
do you measure its resistance?

Resistance is invariably measured by
the voltage drop across it when a certain
current flows. Invariably. The basic
principle is Ohm’s Law, one form of
which states that the voltage drop across
a resistance is equal to the product of
the current in amperes and the resistance
in ohms.

SIMPLE METHOD.

his leads to a very simple, but not
very accurate method. A 13-volt dry
cell is connected in series with a milliam-
meter and the resistance to be measured.
The meter reads the current flowing and
the voltage drop is assumed to be nearly
all of the 1% volts. Suppose the meter
reads 25 ma.. or .025 ampere. Then T
equals 1 X R and R equals I8/I where
IZ is voltage drop, 1 equals current in
amperes and R equals resistance in ohms.

R equals EI/
= 14 divided by 0.25
= 13 X 40 = 60 ohms.

NOT ACCURATE.

This method is not very accurate be-
cause the voltage drop across the un-
known resistance is not 1} volts. Part
of the voltage (electrical pressure) is
used up across the cell itself and across
the meter. Besides, if the resistance
happens to be too small, then too much
current will flow and burn eut the meter,
or at least bend its pointer.

U\

The accuracy may be considerably im-
proved by using a separate meter, a volt-
meter, to measure the actual voltage drop
across the resistance, but again inac-
curacy must occur, because a small part
of the current goes through the volt-
meter instead of through the unknown
resistance.

In ordinary “multi-meters” and
“volt-ohm-meters,”  only one meter, a
milliammeter is used. To make up for
the drop in voltage across the meter
and cell or battery, a large resistor is
ingerted in series with them and ad-
justed until the total resistance of bat-
tery (or cell) meter and resistor is
equal to some fixed value, usually
such that the meter gives full seale
deflection with zero external resistanee,
As the resistance to be measured in-

creases, the meter reads less and less.
(The meter is said to be backward read-
ing.) Finally the deflection of the meter
needle is too small to be measured, thus
setting an upper limit to the resistance
that can be measured. The resistance of
the battery or cell changes with age so
that there is another reason why an
adjustable resistor is required in the
multi-meter,

LOW OHMS.

For low resistances the unknown re-
sistance may be connected in parallel
with the meter, thus bypassing some of
the current. As the resistance to be
measured is made less so more current is
bypassed and the meter read less. The
higher the meter reading, the greater the
resistance. Such “low-ohm” meters arc
therefore ‘“forward-reading.”

All the methods considered so far de-
pend on the accuracy of calibration of"
the meter (s). Small commercial meters
may be calibrated to within 2 per cent.,
but even 1 per cent. is sometimes too-
much variation, so more aceurate
methods must be considered.

DBRIDGE METHODS
Resistance may be compared with the

resistance of some ‘“‘standard” (which
may have been measured by a University
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to, say, one part in 100,000). A simple
method is the ‘“Wheatstone Bridge” in-
vented by a man named Christie. If
four resistors are connected in series
parallel to a battery, then a voltage may
be found between the resistor junctions
not directly connected to the battery. If
all the resistors are equal in value, or
if they have values according to a cer-
tain rule, then this voltage disappears.

The disappearance of the voltage
may be found by a sensitive galvano-
meter. The rule for this disappearance
of voltage, or “balancing” of the
‘Wheatstone Bridge is:—

A/B equals C/D

where A and B are the resistances in
one arm of the bridge and C and D are
the resistances in the other arm.

In practice, A and B are made equal,
or in some convenient ratio such as
1:10 or 100 :1. They are. therefore,
called the “ratio arms.” C is an ad-
justable resistance which is calibrated
ie.,, has a scale giving its values, whilst
D is the unknown resistance to be
measured. C is adjusted until the gal-
vanometer G reads zero.

Then D equals value of C, multiplied
by B and divided by A ;

or D equals C X B/A

This “bridge” method is most accurate
as the galvanometer does not have to be
calibrated.

A.C. CIRCUIT.

If the circuit is supplied with A.C.
instead of D.C. then an A.C. meter, a
loudspeaker. or even a pair of phones
may be used in place of the galvano-
meter. In fact, an excellent “bridge”
may be wired up using a buzzer and
cell in a soundproof box as the current
supply and an earphone in place of the
galvanometer. A and B may consist of
a length of resistance wire and C can
be a good quality resistor that has been
accurately checked by some friend with
a meter, or a specially accurate one ob-
tained from the factory. Next month we
hope to give constructional details of a
“Metre DBridge,” so called because the
piece of wire for A and B is exactly
a metre long.

Because A.C. will ‘“pass through”
- a condenser (actually what really hap-
pens is that the condenser permits the
current to keep flowing back and for-
wards) an A.C. operated bridge can be
used to compare capacities of con-
densers. Inductances may also be com-
pared.

Weather and U-S-W

From “Wireless World.”

Some interesting facts regarding the
influence of weather on the propa-
gation of ultra-short waves emerge from
a study of the records of signal strength
variations in the Post Office radio tele-
phone link between Guernsey and Kng-
land from 1937 to 1939.

The path between stations was about
85 miles in length over sea, of which
36 miles was outside the optical range:
the wavelengths employed were 5 and S
metres. Continuous records taken by the
Post Office were analysed by Dr. R. L.
Smith Rose and Miss A. C. Strickland.
M.Sec., to show correlation between signal
strength and atmospheric conditions. The
results are given in a paper recentiy
read before the LE.E.

It is clearly established that weather
has an influence on the variations of
signal intensity. During periods of high
barometric pressure, often accompanied
by temperature inversions. signal strength
was at a maximum, but there was much
fading of the slow type. Low-pressure
conditions with very little temperature
inversion gave the steadiest signals
though of rather low level. Snowy and
foggy weather also gave a steady signal
even when the atmospheric pressure was
high.

The authors conclude: “It seems
clear that the main agencies causing
variations in signal intensities on these
wavelengths are the variations in re-
fractive index of the air in the lower
atmosphere, due ' notably to changes
in moisture content, and in addition
the presence or absence of temperature
inversion layers from which the waves
can be reflected at heights of from a few
hundred to a few thousand feet.”

DRILLING GLASS

This is done very readily with a
common drill by using a mixture of tur-
pentine and camphor. When the point
of the drill has come through, it should
be taken out and the hole worked
through with the point of a three-
cornered file, having the edges ground
sharp. Use the corners of the file as
a reamer. Great care must be taken
not to crack the glass or flake off parts
of it in finishing the hole after the point
of the drill has come through. Use the
mixture freely during the drilling and
scraping. The above mixture will be
found useful in drilling hard cast iron.
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SEWING MACHINE MOTORS| BARGAIN—6 and 12-VOLT
_ British-made Sewing Machine Motors. Will LAMPS

fit practically all makes of machines. Supplied
complete with foot control and flexible cord.

Cat. No. MM663 £8/1 9/6

Only a few available.

THE “WIRELESS” JUG
ELEMENT

Cannot burn out!  This Element is made on
an entirely new and patented principle. Having
no element wire, cannot burn out. Easy to fit.

Cat, No. MES517 ............ 9/6 each

. T? fit standard Lampholder for house-
lighting sets, etc. These are converted Motor-
car lamps, and because they look a little rough
we are clearing them out at a special price.
Will give excellent service.

12-volt 16 c.p. Cat. No. ML508 V4 each

6-volt 17 c.p. Cat. No. ML499 1/3 each

INSULATED STAPLES.
Makes a Neat Job!

.

Insulated Staples are used by all who wish
to make a neat job. The fibre insulation in
thes_e staples protects the wire and guards
against loss of signal’ strength. British made.

Cat. No. MS118 ............ 3_;_'). doz.

THE NOTENNA AERIAL |
ELIMINATOR |
J

iy

Equally successful on both broadcast and short-
waves.  Replaces aerials of all types. Very
compact size. No lightning arrestor required.
Red‘uces  noise, interference and man-made
static. Sm}ply attached between aerial and
earth terminals on your set and to earth wire.
Money back if you are not more than satisfied.
Dimensions 4in. x 2%in. x Zin.

Cat. No. MA310

ENSIGN 3 IN 1 TUNERS

AERIAL TUNER WAVE TRAP
AERIAL ELIMINATOR

Depending on the manner it is connected
this useful piece of apparatus serves any of
the above functions. Operates on any make
or model of radio receiver, greatly enhancing
the performance. As an aerial tuner it will
improve the reception of weak stations. As a
wave trap it will prevent interference between
stations and improve selectivity. As an aerial
eliminator it makes an outdoor aerial un-
necessary. The tuner can also be used as the
tuning coil of a crystal or other small set.
Supplied complete with instructions and can be
fitted by anyone in a few minutes. Size 5 in.

long x 2% in. high and 1} in. wide.

----------------- 8/5 Cat. No. MC300 ................ 4/6
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